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JL^» ^^Hf #Bj^D ^°^W) ^>A)^ jLi» ^^M?)^ ^Tfl; #7) <?V^2Ha 
£ 3 
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f-e|#/Jl£-*} n>o]as.^# ^ o]» o]-8-^r JLii <?>^s|- «o Vl ^ {Polyol /polymer 
microcapsule and the stabilization method of enzyme using it} 

£ 1-8: #e)^l^^l#e]#(400 g/mol)/*e]^>=S.^ uH3£^t^l 

HS^#S] ^-^n]^ A>^lolcf(400 g/mol : 8000 g/mol =5:5 (w/w)). 

£ 3^ ^-fr €^ oil ^ <£l #3 #/#e] 7>= n>olas.5g^oj ^-^n}^ 

^£ *fl«8*IH£] A>-g-Al oj-^^o} ^-2^1 ^^>S]^ S^-fr Slrii# JL 

«HM^2] ^4 t^cH, j-^ 7> A>-g-£)ji ojcf. 
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1020020073433 - #^ <H4: 2003/6/4 

7># €■ 5fl4. 444, °)3tr JL4i >S£4 -§--§-* 44471 ^sH 

q^ifr ^^-Al^Eflo^ ^cH] cfl^}- ^t>) ^1^5]J1 &4. ^ ^A^Efl 

^6\]A] JL§7>« ^1^ 7] 

i-l Jl &r}- (Y.Okawa, M. Yamamoto, H. Okada, T. Yashiki , T. Shimamoto, Chem. 
Pharmac. Bull. 5 (1988) 1095, H. Okada, Y. Doken, Y. Ogawa, H. Toguchi , Pharmac. 
Res. 11 (1994) 1143). °l^tr iEtt Xl2 ^4 ^7} ^^i^ 

^£7> JiL#5)44 ^- oirf. ^til^^S. ^-^--^ 4^ ofl^ fj-^ol Jl^ ^ 

4°laS.^#Sj ^ A>-g-S)^nV, ^--fr Tfl^H Jl4i4 

4^ €■ §-*f|S 4M^ (p. Couvreur, M. J. Blanco-Proeto, F. Puisieux, 

B. Ropues, E. Fattal, Adv. Drug Del. Rev. 28 (1997) 85, H. Sah, J. Pharmac. Sci. 
88 (1999) 1320). 44*1, ^l^lr JLXl-fi-T ofl^^ « 0 >^°1 -3131 #E)HH Jl^M % 
-fr4« t 5a 4^ fi.4 ^41-^4^. &4 (T. Morita, Y. 

Sakamura, Y. Horikiri, T. Suzuki, H. Yoshino, J. Control. Rel . 69 (2000) 435). n. 
34, #43 Jin #3)4 JL^# ^#44^ U^** 4^ 7><14 #5l^o] ^ 7 > 
4^r 4S ^#4 ^3 S.^ -^^-°1143 ^^-i: SHfltr4. 

°H 1^4#£r ^4 °14tr S.^ €#-§- 4-i- <r 5£^- °J^4 4^lS-£ 
ic^4^4. 11 ^4 #^7>i-^; #sl#/:Ei-g-4 4o) 3£ ^oi 

*>3sW 3^44*r ^344 ^-i- 3H3434. 
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<8> -a- t^*}^ Jl-g-*}^ #sl# * JL&x} -g-<^ ol-g-tt § 

<9> 2L^V 42-^ Xi^>^= JH^*}^ #B}^ g Jl^> -g-^ oj-g- 

<10> E4§ ^-3^: *H^<*H 5Li# ^-6-^ 

^ ^ ^] 

<H> £ #B^-, ^ ^ 31^> -g-^* ol-g-*}- #El*/i 

<i2> ^ -H-g-*!-^ #3^8- -g-^Hl ^1« -g-*H 

*H -H£-7> -g-«*Ml -§-SflAl?Jcf. ol nfl a o V 7 1 7^}^ ^q,g. ^ JI-g-7}%= #5] 

^ -g-^^ ^1^> 3*fl^ ^l^l ^fl-fr IBjsH 

a>-§-^ ^o] se^ ^71 *]£-;*Hf #el# ^ JL^-7>^ # 

^4 Jl-g-*} ^^o] c£o. _g. 0lH tfl^ 20 ^ % i^*Vcf. #e]-g:0) -g- 

71 -a-sj-^* ^-^^hih io~i20^?i ^-"a-ii^V^ aflT^ -M ^ OJ \ 

*ol ^ £ S 7HH 24-48 Al7_V #2:^-. 
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1020020073433 #^ <iJ*>: 2003/6/4 

<13> i£th ^7} ^ « 0 >^ o.S. *fl2:^ l-el#/Jl^> ^>olHS.^^# Jl4i 3r a -M «?> 

<14> o]^ <H<5M ^ ^^*>J1 °1 JL^^r ^El-i:^ o] 

<15> a oM ^ A}-- nj-ols^^^^ ^ ^.g. ^4 

<16> ^, JL^# ^^>^ #^-^1 ^VA] 71^ ^Tjl; #7j Jl^/# 

el-i:^- Jl^> -g-^oflA-] 7fl^ a]7J ^ ^4^* ^ ^*Hr #31; ^ 

<17> ol*} ^. ^ « o v^^. ^ ^ ^-^1^ o.S. ^cf. 

<18> xj-g-T^ s^s. ^-AUlTjcf. <^a>^^^ JL^^ ^^>^= *e)^r 

^3 4-*- o]^ ^ ^-^1* ^*KlI S-lZ^nV -g-SflSH Jr 

^/#3* ^^Hh8r ^^W. °1 JLi/#B^ Ji^V^ ^<>} SU^r 

JL^> -g-OJjofl o]o] «AVAl7irf. A o > 7 ] j7«-7> -g-°Jj£- Jl^-7>^ #3*, J1^7|- ^^(^ 
*fl-g- JL^}) ^ -g-nfl» f-^r}. o]^ 7]^ 7^7>^ #^#ofl o^o} JiJr 

s]^ Jl^^ jl^> -g-o-flo} -g-*iH cfl^H <3^* ^1 <&5L <£^-s\n ^€ ^ 

^Cf. Aj- 7 ] Jl^-7>^ #E]^8: ^ 4°l35.^#<>lH ^Aj j7^> ^l(^*fl 
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-§- JZ£-7» Aj-o]^ zj^^o] ^^o. wj-^^ ^H^-g-^ o^*)^ ^^ofl^ 

^o] igHJW. ol ^-g-e} sj-^aiM ^^>^= ^ ^JLS °]«H W€ 

<19> ^, ^^Mfe 7}^9\ <£^o) ^#3HH 

.^*Rr -H^7i-o) uH^o^) o)^v ^-g- *}#*Kr ^fo^, -SS-*!!^ -H^-7> 

^4 ^ 7>^«fljL^, ^siaW-afl, xtpv^ov^, *J^e]o>*H ^4 ^ e)o>^s ; 
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^4 ^ ol^^Sj-JLi^-, o]-i2)-s.Eflc>lB < a-2.qo>M7l-o>^ ) DNA Z]7}o}z\] ^4 

<22> .& ^oljA^ Jl-g-*}^ #3*4 ^-gr*}^ #3** ^>-g-W. ^^>^ 

Jit} i42jO S ^a]^^ «3HH ^^-i- ^^4. *>-g- 7>^*V 7^*}^ 1-51 
lOOOg/mol ol*>2l 5L&x}S,*\ , -2.5.^ , 

°1 ^^tf. ^V-§-^ tflul 0.1-70 ^^%7> ^^cf. 0.1 ^1^>^ 

jLil- SLS^^-S ^^A] 7] 7l7|- o^jl, 70 o]^-o) Jj|^ 

<23> Jl^T.}-^ ^#S}- 4*cHH£ 4^-§-4 SW ^-"-ofl ^7,fl*H 

Jl^I CjjsH ^-UHJL4# lL±-7\ JL^7\ vfl^ofl o]3H 

^ 3^ ^^Rr #3*^4 ^7>^ol ^ 7 >«- ^-f 

i£*]r til3fl*H ^7>^. 44*1, o]&|*V ZL^-7>^ !-e)^o) j^s]- tfl 
tsofl Ji^^^s ^1*}53* ^-f ^-afl jS.4°fl lit l^^^-S iif 

<r 5^4. °1 £1 ^-«fl JL2f# ^£5>7] €3*4 ^-7|-^ol ^ 

t!:4. 3^ #3*£r ^4^°1 lOOOg/mol <>1^4 ^^Eflo] ^.ejoflEfls. ZL^- 
4^1, ^13°-^ #sHl€31#4#, #5iss€^#^«4- ^#4 ^tNl ^ 45" 
£^s.o] olofl sfl^-t!-^. 4-§-^£: tflal 0.1 - 90 ^%7\ 3 0.1 # 
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1020020073433 2003/6/4 

4^ *1«<Ht SeH^SS, ^^o^Mr, #5l-L-^H^, #e]-D,L-#e]#^, f-e) 
-L-^B<LV-co-#el#^-, €^-D,L-^-H^>-co-#el#^:, fs]^^, #^315.^1- 

3 Wl^El ^^fl-fr i^-tb^-. SEth ^>^13S. rt^ls. A>-g-tb 7> 

iEl^itj "*MJE., f-e) p - m - se^ t-^-^-^^El^l, #&| ^l^(pflB)-)o>=i^ e fl 
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n-^(^Bf)d>a^^|o}H, ^^IHl^WHlelHH, t^iEfl4i(lE})o}aiE|l 

^o>ul ^ofl ^ (pfl Ef)o> 3 ^ 3] o] b , #3 ^ ofl i^ofl ^ ( ^1 Bl-)o> H ^ efl h , #£] «1 ^a} 

€Bl^(^I^)o>H^o>u>ol= f ^ It^, oil- 

's- £-g-* r °i -M-g-^ <r -H-g-*V ^^1^ # ^# ^ cflyl 1 ~ 99.99 

f^%7> aJ*JS}cK 1 ol^>^1 ^E.^^ n>olB.5.^# ^Ajo] oj^zi, 99.99 

^E^Itt f-^o] ui-^- J-jz}. ^o] 0^4. 

n><>la3.^# ^2 A>-g-£]^ -g-nfl^ AlBfli)^ JL^S}- -fi-A}^ -g-Sfl5L 

3# S.€- 2(-^-#SAi , ^fl^o.^, ^-4 

° a V ?Hf-, S=fe 7>^1^ ^f?r#, SLQ-Sr, Efl^V 

# f-4 ^ 4-10^1 «^#^-, n-^ °HN°lB. 2-^1^^^ oMHHS, 

^\o)3.S.^ ^i] Soil A>-g-^>^- o]-^^]^. ^Vofl J£<y*H ^#^1 

4 s Si^r SL€- ^r-g-^ o^a] (arable), H efl^^Ctragacanth) , 

(karaya), £r*l( larch), 7}^\ (ghatt i ) , l?1iB «1( locust bean), ^Kguar), 
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1020020073433 #^ Qx}: 2003/6/4 

o>7Kagar), ^1 tfl o]e (alginate) , ^>e}7l\+(carrageenan) , ^] €(furcel laran) , ^ 
^(pectin), (gelatin), ^*\*} (starch) ^ n. -fKESfl; ^Jl ^*?H ^ 

*H *H^€ ^BfKdextran), ^ft ^(xanthan gum) ^ ZL -B-JE31; ^ £^ 

°ll cfl^H 0.01%~30^%« ^7}^ *r 5^. ^71 ^-51 ol*>£| ^i^^oflA^ o.^*}- 
<?>^* 7ltfl^l ^^Jl, ZL ojAj-o] ^S.ig^ol]A^ *m-7\ o>olHS.5g 

<27> o]£> gj tlliH^l- ^. ticf ^ ^^l^AS- ^^l^, t 

<28> <^Al^ 1> #&)oll^^#e)# ^-R- ^S^BS.^ n>ola^?^^o) ^ 

<29> 400, 4000, 8000, 12000 g/mol^ 

#e]7>HS^ (80000g/mol ^>^)4 l:l^ f^wlS -g-nflo} o|l^^#^ol b. ofl ^JI 

B.o\) cfls-H 15 Sl^trtf. -g-^* i=M 1%£| #^til^^#(^^- ^ 

Sl-E 89%) ol oi^ ^-g-owoll ^ 71 741^ SSTllM-ol^^- o^^H 5000rpm°ll a-) 5-g- 

^HH 30 ^i=r. -B-5l-7> ^, -fNs}-^ ^-<a-^7lS #7} Aj-g-ofl 
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*1 30£-# ^iialr^H -§-°fl < ?l ^ll^^^^lS.* *fl7RVi}. # 

\+ oj^lt ^H?} o^a^ 3^r?Kz #1- SWtt ^-g- 



^>^= 400, 4000, 8000, 12000 g/mol^ 1-BH fi^^-i--^ 
l-Bl«fl^'D^-Hl^lolB(75000g/mol 4 1:1^ #^13. -g-nflo] cflig ^#5.5^1^ 

£-*H2= 400, 4000, 8000, 12000 g/mol^ #&H1 ^#^#-8: zj-z}- Jl-g-*} ^^flol 
(100000g/mol -g-*}^)^ l:l^ f^lS. -g-nflo] ^^^l#5.efol = oil ^ji ^ 



26-13 
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<35> -g-*}^ 400g/mol^ i^}^ #s]#o] 8000 

g/mol^ 7:3, 5:5, 3:7^ ^^5. JL -g-ufl^L 

^ jh-S-*]-^ cm .n^-*> ^^1^1 t^?fH£^2] ^ 



<36> <^AH 5> 440I ^-o. ofl ^ #/l-el Dj-olai^fSl ^ 

<37> ^^Kl^Sr 2-^ Jl^iS ^V-g-^cf. s)-^* ^ ^>%= 400 g/mol^ 

^ ^sHl^^^l -g-Al-Al^cf. ol nfl 440]^ ^ ^ ^ ^ x 

3, 5 zj-z* 5E«ath}. ^>^= 8000g/mol^ Ji^-*}^ ^eN^^-M. 

S-M* *fl£^mtf. *HHH ^-§-51^ ^ahi 4^1 s 

<38> <Al^^] 1> #^ofl^^l#^#/Jl^> n|-ol 3.^53^^ S.^ 

<39> °fl 1-3*1H #e^Hm#^#/JL-&*} ^#^nfli- 33-^ 
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Q<£-& 5 - 20mm^ ^^7>£l7l» zj-zj-s] =?i&*ft& iflJfofl 

# tfl JL^fl- ^H5.D>SZL5fl3i| (Thin layer chromatography)* ol-g-s><^ ^ 

<40> [5. l] 







400 g/mol 


4000g/mol 


8000g/mol 


12000g/mol 


-6JA|oj| 1 ^Aj 


0 


0.5 


14 


21 


AjA]oj| 2 


0 


0.7 


18 


20 


^A|o|| 3 2;Aj 


0 


0.3 


9 


16 



2f# <£9X^. n^M-, aV^HH^ ^-g-^cq #eHii3 3!#iq-^§- oj-g-t 3 

^MlJE 5L*]}9l^r *§s$f>}±; ^^fl- £53^. olsj^j- pHhSSS^ # 

<3^1 2> -S^H *r€- 
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1020020073433 #^ ^^>: 2003/6/4 

<43> #e)<Hl€^l#^# £^"«H ^ ifl f-B- ^-^1^-71 ^Hl 4*11 

^-tilofl Aj^^o] - ojo^ ojE^V ^3]-^ ^-g-*H^ §^o^^l#^^ 
<44> [S. 2] 







400 g/mol : 8000 g/mol 


400 g/mol 


8000 g/mol 


10 : 0 


0 


0 


7 : 3 


0 


4 


5 : 5 


0 


6.5 


3 : 7 


0 


9.5 


0 : 10 


0 


14 



<45> <A]^ofl 3> #^ofl^^l^-e)#/#^7l-H.S^ ^ Sj-Sl-O] trcl^t 

<46> ^Al<^] 5^]A4 aj)^ s\-S\.o] igo. #e|ofl^^#5l#/§^7>HS.^ P>olHS.^# 

» 

50m 1^ cl^l^^^A>ol= i m H] u jt lAj^V -g-o> <?]fl-wflol ^ _f ( 0.05% if-S. 
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oll^3)HB/0.01N ^SHJEL-^W^ ^ 2ml # ^7Hfl ia^V aj-^sfl^ jl 

Bl-sl-ol rf^- 5. 3^1 M-^ifl^t^. a ^ 5^*1 

<47> [s 33 



«<y 5^*3= <*u*, tii^ai) 


44<y (i^*, ^*i> 


S^-M: (*) 


i 


0.99 


99 


3 


2.79 


93 


5 


4.55 


91 



<48> <a1^c^i 4> #e]ofl^^l#e]#/l-el7>HS^€- ^ sf-s)-^ <&^£. ^ 

<49> ^Ai^i 50^ z\]^s4 #eloil^^#e]#/l-el^HS^ ^>o]as^^ vfloflA-i ^sj- 

^His- i m Hl ^-o. nj-cjas. 7^ 20m 1-8: ^JL 102L# ^^-4* ^A>^]-^rf. o] 

12000rpmoll^ 5-g-# ^^^S^-. jzj-^-g- 3 ^ ^ Jl^>* 

4. ^°i^l ^ JL4i^ ?M1<1!€- 7l^S 280nm<>)H UV M"7l* <>l-§-^H 

44<y #^°11^?!#e)#/#&l7l-HS.^-€- ^-7) a^ofl^£ 

^af l-El^VHS^s.^ ZL^-7> a}o]6\] #e)^-oi ±^ 
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<50> [Jt 43 











40 "C 




40 °C 




100 


100 


100 


100 


2^ * 


97 £ 


92 ^ 


93 d5 


89 d5 


4^ ^ 


95 d4 


91 d2 


90 d8 


82 ±4 



Jl3)-3 

^ # 1tsfl°lS JLi: ^£ S.<Q ^ Jl^ 4^Aj ji«-^> ^xfl A>o]6j]A-l ^ 

-^ajsH aj^o] -g-g-ofl Jl^o^ ^-g-jt^- c]^. ^<aj ^o. S 7lcfl^nf. 

«-§- 7}^}jl jL^hl- £*fl #nfl S Af-g-^ Xl]-^^ «.0>ofl^i=, ^ f\]6] ^ o.Jr 
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(7» a]**^ #Bj* g JL-g-T^ #2}** JI**} *°-*Hl 

#31; 

( MO #713 5-2l*°l -§-*fl^ *«]* #^3-3171- *r**W ^jl *sM*l 

^ #31; 

(cf) #7i -fr^-l- ^«7H^ ##jhijhm -§-31-1- *IM*Kr #31; 

( 21") -g-lt 317^ £#^* <^4*H M* 3l7]*H 

*>fe #31 ; 

(P» #71 ^#* ^ 2:71 oil ?i^H #el#/Jl^> 0>0la S 

^#* #31 ;# if-^H , #71 (7» #313 -s^-^ -§-^£r -g-3H -H-g-7> ^3l(^ 

31 -g- JL^T})^ -g-SflsH ^}^}^ ^-gr ^1o S ^ #e)^/jl^-A> n>oi aS ^^3 
31 2 y o Vl 3. 

2] 

31 1%H1 ^-71 T^Hf #El# £ JI^-*}^ .#21** ^"tb ^4 ^4 

^313 #^<3 ^B£o) Sl^ ^ #21*/JI^> n>olB.S^#3 ^ S «j" 
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1020020073433 U*}: 2003/6/4 
[3^r 33 

*fi 1%H1 91°}*} , #7l x}$A^ #^-ir^r C-R> * JL^> 

^Ml^l zfz}- -§- D lHl tfl«H 20 ^%9l 53* ^ !•&)#/ ul**> *M 

[^T 1 * 43 

*l) 1*^1 Sl^H, #71 (M-)^Tfl^ Sr^SMIfc ^^(arabic), BefiTi^ 
(tragacanth), ^r^r 0 ) (karaya), ^1 (larch) , 7>B| (ghatti) , STi^H ^(locust 
bean), ^Kguar), °>7>(agar), ^HHBUlginate) , 7 r Sr7l\i(carrageenan) , tf&tf 
^(furcellaran), ^(pectin), ^e}€(gelat in) , (starch) ^ =L -frH^l ; u l^l 

# IJ-Jl tH^ofl £l*M *fls€ ^B^Kdextran), ^r^- ^ (xanthan gum) ^ ZL -ff-S. 

[^T 1 * 53 

*fl 5a°H, #71 (14)^1^1 #3sMI*r 4^1as ^ £# ^-g-^^1 ^ 

°11 cfl^l-^ 0.01 ~ 30 53-8- ^£-5. s}b !-5}#/Jl^-7r v}°)3-S.?£^2] ^3: 

[^t 1 ^ 63 

*)1 1%> ifl*l 5*8- ^ <^ tr %H1 21 tr ^12 « 0 ^AS ^1251^ 53* ^^SLS. 
*r^r #5l#/Jl^> ^las^#. 
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1020020073433 «J*}: 2003/6/4 

7] 

# ^-2-5. ^ Jl^ iE^ tt^sl- ^ . 

[3^*8- 8] 

(7» JL4i# *l£-*>^ tf«l*M| ^Al^fe. ^1; 

( M-) ^-71 tt^sj-^ Jl^/#E}^8: H-g-*> -g-^H ^fl^ ^]7lJl -frs^ 
7^ <>im^-& ^*Rr #?fl; ^ 

(4) JLi/#e)*/JL^> -g-^-g: JL^-A]^ ^ p>o]HS^^S Sj^Kr 

if"^ ^-71 (Uj-) #313 J1^7> -g-oflc. _g. nfl6fl J7«^ * 51^7} 

^(Sjafl-g. Jl^»# ^sflsH ^12:*}^ 3* S^jO. S ^i=. Jl4i nj-ola.^ ^ 

#3 «o V ^. 

[3^*8- 9] 

[$^$ 10] 

all*, ol^sJ-JL^ g e]7>o>^^ oi^^i ^.ofl^ #f«£ ^q. oj^cy^. s.^ o. s 
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1020020073433 #^ <H*>: 2003/6/4 
11] 

*H #7] ^S^H* lOOOg/mol °1*M>J ^oflEflH tgi%3_*\ 
v}o]EL£.?$<£ ^ ^o\) ^^eflolB ^« ^>J1 jLi^ £^nfl <*j^g- ^ ^-g- ^ 

^ ZL± 4°la5?^5] ^2:«o V ^. 
[^t 1 * 12] 

^■<H*l ^<HH ol^^^r ^ *Rr i± c J:^s}- ^ls«v 
[^t 1 * 13] 
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